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<54) RESISTANT FILM TYPE TRANSPARENT TOUCH PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resistant film type 
transparent touch panel with higher transparency, visibility, and 
abrasion resistance without generating Newton rings. 
SOLUTION: This touch panel is provided with a touch side 
transparent electrode T with a thin-film layer 2 of silicone oxide 
having a film thickness of 20 to 55 nm interposed as an 
intermediate layer and display side transparent electrode D so as 
to be faced with each other through insulating spacers 6. In this 
case, the surfaces of transparent thin film electrodes 3 and 5 of 
ITO (indium tin oxide) or the like laminated on the upper surface 
of the touch side and/or the display side have a rough surface 7, 
which has uncountable numbers of fine irregularities having center 
line average roughness (Ra) of 0.05 to 2 /im, and its maximum 
height (Rmax) of 0.6 t 2.5 fJ m. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The touch side transparent electrode with which the laminating of the silicon oxide thin film 
layer (2) of 20-55nm of thickness and the transparence thin film electrode layer (3) is carried out to one 
side of a transparence resin film (1) one by one (T), The display side transparent electrode (D) with 
which the laminating of the transparence thin film electrode layer (5) is carried out to one side of a 
transparence plate (4) counters the transparence thin film electrode layer (3 5). In the resistance 
membrane type transparence touch panel which it comes to arrange through an insulating spacer (6) 
The resistance membrane type transparence touch panel with which the front face of the transparence 
thin film electrode layer by the side of a touch or/and a display (3 5) is characterized by having center 
line average-of^roughness-height (Ra)0.05-2micrometer and a split face (7) by countless detailed 
irregularity with a maximum height [ the ] (Rmax) of 0.6-2.5 micrometers. 

[Claim 2] The resistance membrane type transparence touch panel according to claim 1 with which said 
silicon oxide thin film layer (2) consists of a coating layer by decomposition of perhydro polysilazane, or 
the sol-gel method of polyfunctional alkoxysilane. 

[Claim 3] The resistance membrane type transparence touch panel according to claim 1 or 2 said whose 
transparence plate (4) is annular polyolefine, a polycarbonate plate, or a compound transparence plate 
with a glass plate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention maintains high transparency and high visibility, and relates to the 
resistance membrane type transparence touch panel which Newton rings do not generate with higher 
abrasion resistance (as opposed to pen sliding) and which was improved highly. 
[0002] 

[Description of the Prior Art] Generally, a resistance membrane type transparence touch panel (it is 
only hereafter called a touch panel.) is one flat panel device made using the glass plate which prepared 
transparent electrodes, such as ITO tfndium Tin Oxide), in the display side, and the flexible transparence 
resin film (for example, polyethylene terephthalate film) which prepared the thin film transparent 
electrode in the touch side similarly by carrying out opposite arrangement of this electrode surface 
through an insulating spacer, and this is used, combining it with a liquid crystal display, a CRT display, 
etc. 

[0003] By the way, with application expansion of a touch panel, the demand in quality and an engine- 
performance side also becomes severe, and much more amelioration of especially transparency, visibility, 
and abrasion resistance came to be called for. Then, this invention persons are previously exhibited by 
the header, for example, JP.8-64067.A. or JP.9-237159.A in the new means for solving these technical 
problems. 

[0004] It is going to attain said each number official report by carrying out middle mediation of the 
silicon oxide layer which specified thickness about the thin film transparent electrode by ITO by the side 
of the touch which constitutes the conventional touch panel, or a display etc. That is, in JP.8-64067.A, 
on a bright film, a 100-600A silicon oxide thin film layer is prepared first, an ITO thin film layer is 
prepared on it, and on the other hand, especially JP.9-237159.A prepares the silicon-dioxide coating thin 
film layer of 20-55nm of thickness formed of chemical decomposition of perhydro polysilazane as the 
further amelioration of said JP.8-64067.A, and prepares thin film layers, such as ITO, on it. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the problem about the Newton ring produced by 
optical interference was raised, and it newly needed to solve immediately recently. In case these Newton 
rings touch the touch side of a touch panel with a pen or a finger and perform an information input, they 
are phenomena which a rainbow-colored striped pattern generates in the shape of a ring focusing on 
that touching point. 

[0006] Furthermore, visibility will get very bad if ** and this occur that it is easy to generate these 
Newton rings, so that the size of the touch panel itself becomes large. Although visibility means the 
engine performance which it is legiWe and a screen can improve input operation of the feeling (without it 
becomes irritated), when the Newton ring is generated at every input operation, input operation becomes 
impossible [ a feeling ] in order to always go into an eye. Furthermore, if this touch panel is used 
combining a liquid crystal display, the color picture from this display and the rainbow pattern by Newton 
rings will overlap, and it will also become worsening visibility further. Moreover, when performing input 
n ..«f;«n nniriiu ^ontini mi idv *«;n*»rialk/ and the Newton rine remains, next input operation becomes 



late or the problem of incorrect-inputting will also be generated. That is. the problem of the Newton ring 
m a touch panel is also a very important solution technical problem in other required improvement in a 
property. 

•[0007] This invention carries out header achievement of the solution means, as a result of standing the 
' transparency improved more, visibility, and on further abrasion resistance, making into a technical 

problem to develop the touch panel which gave the property which Newton rings do not generate in this 

and inquiring wholeheartedly. It adopts the following means. 

[0008] 

[Means for Solving the Problem] Namely, the touch side transparent electrode with which the laminating 
of the silicon oxide thin film layer (2) of 20-55nm of thickness and the transparence thin film electrode 
layer (3) is carried out to one side of a transparence resin film (1) one by one so that this invention may 
be indicated to claim 1 and it may clarify (T), In the resistance membrane type touch panel which the 
display side transparent electrode (D) with which the laminating of the transparence thin film electrode 
layer (5) is carried out to one side of a transparence plate (4) counters the transparence thin film 
electrode layer (3 5). and it comes to arrange through an insulating spacer (6) The front face of the 
transparence thin film electrode layer by the side of a touch or/and a display (3 5) is the resistance 
membrane type transparence touch panel characterized by having center line average-of-roughness- 
height (Ra)0.05-2micrometer and a split face (7) by countless detailed irregularity with a maximum 
height [ the ] (Rmax) of 0.6-2.5 micrometers. And in claims 2-3. it provides as invention with a gestalt 
desirable as a thing subordinate to claim 1. This invention is explained in full detail below. 
[0009] 

[Embodiment of the Invention] First, the touch panel (resistance membrane type transparence touch 
panel) which will be the requisite for this invention is explained. As shown in drawing 1 , as a 
transparence resin film (1) which is the configuration base of the touch side transparent electrode (T) in 
this touch panel, generally, about 0.1 -0.2mm in thickness and total light transmission (it abbreviates to 
Tt hereafter) are about 80% or more, it excels in thermal resistance, flexibility, a solvent-proof property, 
etc. further, and the film-like object which is flexible-like and is rich in recovery elasticity is used. For 
example, a polyethylenenaphthalate film, a polyether sulphone film, a polycarbonate film, a polyarylate 
film, a polysulfone film, amorphous polyester film, an amorphous polyolefine film, etc. can be mentioned 
to others including the transparent polyethylene terephthalate film (it is hereafter called a PET film) by 
which biaxial stretching was specifically carried out. 

[0010] And a 30-50nm silicon oxide thin film layer (2) is first prepared in one side of said transparence 
resin film preferably 20-55nm of thickness. It will be in the condition of having excelled in this limited 
thin film layer being formed extremely in the abrasion resistance (wearing this electrode layer out or 
prolonged use not having generating of a crack, either) of this electrode layer touched directly by touch 
input operation while Tt as the whole improved more as compared with the case of only the 
transparence thin film electrode layer by ITO etc. Furthermore, it will improve more, without losing said 
property, if said transparence thin film electrode layer front face in this invention is in a split-face 
condition. That is, the split face (7) in the countless detailed irregularity are irregular in the silicon oxide 
layer of 20-55nm of thickness and said specific range established in this electrode layer front face 
mentioned later will be combined unescapable. Even if it is a split face in this specific range of this 
electrode layer front face, if especially transparency is bad inferior also to abrasion resistance and 55nm 
is exceeded, by less than 20nm, it becomes easy to generate a crack, and abrasiveness will discover the 
sense of color of about [ worsen ] and light yellow, and, specifically, will serve as a situation which is not 
desirable to human being's eyes. 

[0011] Although especially the means forming of said silicon oxide thin film layer (2) is not limited, 
generally it can use thin film means forming, perhydro polysilazane, or polyfunctional alkoxysilane, such 
as the sputtering method, a vacuum deposition method, and a CVD method, as a raw material, and can 
illustrate the coating method formed by these coatings. 

[0012] For example, by said sputtering method, after performing as pretreatment discharge according 



one side of transparence resin films, such as said PET film generally performed preferably first to 
cleaning washing, a corona, glow, etc., in the vacuum tub of a sputtering system, it confronts each other 
and the silicon and this film which added the silicon dioxide and the conductive impurity as targets are 
•set. And by mixing oxygen in inert gas or this gas, such as an argon, and introducing in this tub, the 
"degree of vacuum in this tub is maintained at 10-1 - 10-3Torr extent. And it is the approach of carrying 
out spatter vacuum evaporationo and forming a 20-55nm thin film with a RF or a direct-current 
magnetron method. 

[0013] On the other hand, the silicon oxide thin film layer by the perhydro polysilazane illustrated as a 
coating method coats one side of said transparence resin film with the organic solvent solution (for 
example, solution which made solid content concentration several% by using the aliphatic series ether, 
such as aromatic compounds, such as a xylene and decahydronaphthalene, and dibutyl ether, etc. as a 
solvent) of this polysilazane by approaches, such as spin coating, DIP coating, spray coating, and roll 
coating, first. Next, fatty amine (for example, triethylamine) is steanrHzed for this this polysilazane side 
by which coating was carried out, and it is left under the mixed steamy ambient atmosphere which mixed 
this and a steam. If it is finally left for several minutes under the high-humidity/temperature atmosphere 
before and behind 100 degrees C and 80% of relative humidity, it will decompose chemically, and this 
polysilazane will change to a silicon dioxide, and will be formed by 20~55nm thickness. Since it is also 
possible to add as a decomposition accelerator for the decomposition means to the silicon dioxide of 
this this polysilazane, and to heat sodium alcoholate and an acetylacetonato complex (for example, 
palladium complex) in moisture otherwise for it, it is not limited to especially that approach. 
[0014] In addition, Kamiichi of said polysilazane is carried out for example, from TONEN CORP. as a cold 
cure mold polysilazane solution (for example, N-V1 10). Although this chemical structure is fundamentally 
shown by the following-ization 1 (n is polymerization degree), the thing of the irregular cyclic structure 
shown in the following-ization 2 may live together. 
[0015] 
[Formula 1] 
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[Formula 2] 
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[0017] Since solubility's £ as opposed to / that it is the amount of macromolecules too much / an 
organic solvent ] falling and the labile to a silicon dioxide also fall, the molecular weight of said 



polysilazane is not desirable. Desirable molecular weight is about 600-2,000, and it is desirable that it is 
. the polymer of extent called oligomer. In addition, in ** 1 or ** 2, coexistence of the some of the 

polyorgano silazane by which the hydrogen atom was permuted by the alkyl group is substantially 
•excepted, even if allowed. This is because it is not effective for the more homogeneous silicon dioxide 
"coating stratification. Moreover, this polysilazane pours ammonia into the complex of dichlorosilane and 

a pyridine, and can compound it by performing an ammonolysis. 

[0018] Next, coating by the sol-gel method by polyfunctional alkoxysilane is explained. First, this 
alkoxysilane is the silane compound which combines 2-4 of an alkoxy group, and dimethoxy 
dimethylsilane, trimethoxy methylsilane, a tetramethoxy silane, diethoxy diethylsilane, a trimethoxy ethyl 
silane, a tetra-ethoxy silane, etc. are mentioned concretely. Since the alkoxysilane which combines 3-4 
alkoxy groups especially can perform change to a silicon dioxide efficiently, it is desirable. 
[0019] And said polyfunctional alkoxysilane is mixed with water and alcohols into the mixed liquor of 
catalysts (hydrochloric acid etc.). Although the mixing ratio of each component is decided in quest of an 
optimum value by preliminary experiment, if an example is given, it will be the rate of two mols of water, 
six mols (mainly ethyl alcohol) of alcohols, and 0.03 mols of hydrochloric acids to one mol of this 
alkoxysilane. A transparence resin film is coated with the obtained sol-Ringers injection by the coating 
approach illustrated to the above mentioned perhydro polysilazane. If coating is completed, it is left in 
ordinary temperature, and beforehand, evaporation removal will be carried out and, finally a solvent will 
be heated at predetermined temperature (generally before or after 100 degrees C). It decomposes and 
this alkoxysilane layer by which coating is carried out changes to a silicon dioxide. In addition, Kamiichi 
of said sol-Ringer's injection is carried out as COL coat N-103X for example, from COL coat 
incorporated company. 

[0020] As mentioned above, although illustrated about the means forming of the silicon oxide thin film 
layer of 20-55nm of thickness, formation by the coating method of the two latters is desirable especially. 
In leading to the fall of visibility, and split-face-izing by the detailed irregularity mentioned later, this is 
obtained, and it is hard and it is hard for it to be easy to color it light yellow, and to control it by thin 
film means forming, such as sputtering, as the center line average of roughness height and its maximum 
height want. It is obtained as it is completely transparent and colorless, it is easy to check by looking in 
a latter two-way-type method on the other hand and the center line average of roughness height and 
its maximum height want in this split-face-izing, and it is because it is easy to control. 
[0021] In addition, it is considered to originate from the silicon dioxide of silicon oxide in the 
stoichiometric gap by which formation ** is carried out that said sense of color differs. That is, by the 
thin film forming methods, such as sputtering, the silicon oxide formed is in the condition that it is shown 
by SiOx (x=1-1.9) and SiO, Si 203. etc. live together. By these coexistence, while a refractive index 
becomes high rather than a silicon dioxide, the light absorption in a light field arises. However, since the 
silicon oxide layer which consists of coating of perhydro polysilazane or polyfunctional alkoxysilane is 
close to a pure silicon dioxide, a refractive index is also small and it does not produce light absorption, 
either. 

[0022] Although [ said silicon oxide layer / a touch side transparence resin film ] it is indispensable, it 
may be formed in the transparence plate by the side of a display (4) like the above, of course, both the 
sides of each [ these ] substrate — the same — ****** — there is no limit in things. 
[0023] Next, the transparence thin film electrode layer (3 5) which carries out on the silicon oxide layer 
of 20-55nm of thickness in a touch side, and carries out a laminating to one side of a transparence plate 
(4) in a display side is explained. 

[0024] Although the formation ingredient of said both transparence thin film electrode layer (3 5) is 
generally represented by ITO (indium oxide tin which doped tin to indium oxide) in common Otherwise, 
for example, the tin oxide antimony which doped the tin dioxide with antimony or a fluorine (ATO), Or 
since metallic oxides which are not doped, such as doping metallic oxides, such as zinc-oxide aluminum 
(AZO) which doped the tin oxide fluorine (FTO) and the zinc oxide with aluminum, and a multiple oxide of 
indium oxide and a zinc oxide, are sufficient, there is especially no limit. In addition, it is good in these 



instantiation also as this electrode layer from which the both quality of the material differs. 
'[0025] And said transparence thin film electrode layer Although means forming is based on the approach 
of the sputtering method generally performed, vacuum evaporation technique, a CVD method, or the ion 
•plating method, the sputtering method is preferably used also in respect of quickness also in operating 
* condition. This sputtering method confronts each other and sets said body-ed in the vacuum tub of a 
sputtering system, for example by using the sintered compact of said metallic oxides, such as ITO, as a 
target. And by mixing oxygen in inert gas or this gas, such as an argon, and introducing in this tub, the 
degree of vacuum in this tub is maintained at 10-1 - 10-3Torr extent. And it is the approach of carrying 
out spatter vacuum evaporationo and forming the transparent electrode thin film of predetermined 
thickness with a RF or a direct-current magnetron method. 

[0026] Although the thickness of said transparence thin film electrode layer is not limited, it is desirable 
to be referred to as 10-40nm. This is because it is the most effective from the workability for the 
formation of a surface split face by conductivity (generally 200-1 Kohm/sq.) required as a touch panel, 
transparency, abrasiveness, and the detailed irregularity mentioned later etc. 

[0027] since the transparence plate by the side of said display (4) also needs not to curve or become 
depressed to the touch press from a touch side transparent electrode — ** — although a direct 
transparence plate is used and the thickness is based on an ingredient, generally it is about 0.5-2mm. 
However, from the point of transparency, the thinner possible one is desirable. As an ingredient, 
although an inorganic glass plate is generally used, transposing this to a plastic sheet recently is also 
performed from handling nature and the point of lightweight-izing. if it is necessary to also take into 
consideration and decide thermal resistance, chemical resistance, and a mechanical property but in the 
case of this plastic sheet, and it illustrates — that of a degree — although — it is mentioned. For 
example, it is a plate by the copolymer of annular polyolefine, a polycarbonate, diethylene-glycol bisallyl 
carbonate, polymethylmethacrylate, polystyrene, and a methylmetaacrylate and styrene, the copolymer 
of styrene and acrylic nitril, polyether sulphone, polysulfone, Pori (4-methyl pentene -1). polyarylate, 
amorphous polyester (generally called A-PET), etc. 

[0028] In the case of said plastic sheet, the polycarbonate plate is used, but it remains for using it, 
carrying out application limitation moreover in small size. This reason twists a polycarbonate plate for 
not being the ingredient it can be satisfied with vacuum membrane formation of sputtering etc. of an 
ingredient enough from the reasons nil why absorptivity's being large and heat-resistant temperature are 
low etc., as compared with other resin etc., although excelled in shock resistance. Especially a means 
solvable to these problems is using a compound transparence plate with annular polyolefine. Although 
other transparence plates compounded with annular polyolefine here may begin an inorganic glass plate 
and you may be any of said plastic sheet to illustrate, compound with the inorganic glass plate from a 
point or polycarbonate plate which properties, such as dimensional stability required as a touch panel, 
can discover on synthetic more high level is desirable. 

[0029] An annular olefin is the polymer which serves as a principal component and is combined in the 
principal chain, and the crystallinity of the polymer by the straight chain olefin was changed to 
amorphism nature, and higher transparency, low form birefringence, thermal resistance, chemical 
resistance, etc. were given, and although annular polyolefine is generally known, it says all. Although it is 
norbornene which this polymer is well known as an annular olefin, and is used, it is represented by two 
of the copolymerization annular polyolefines by the addition polymerization of the obtained independent 
annular polyolefine which carried out hydrogenation, and norbornene and straight chain olefins, such as 
ethylene, after carrying out ring opening polymerization of this norbornene itself. There is 
"ZEONEKKUSU" (trademark) by which Kamiichi is carried out to "ATON" (trademark) by which Kamiichi 
is carried out to what is known as independent annular polyolefine from Japan Synthetic Rubber Co., Ltd. 
from Nippon Zeon Co., Ltd., and "Appel" (trademark) by whom Kamiichi is done from Mitsui Chemicals, 
Inc. has as a copolymerization annular polyolefine polymer. 

[0030] In said compound, annular polyolefine is good to compound by thickness thinner than a 
compounded plate. This is because it can leave the effective own property of a plate [ compounded ] 



and the property of this polyolefine can be made to multiply. The thickness is good to be referred to as 
/about 0.05-0.3mm, and to adjust overall thickness to 0.5-2mm. And the compound approach is 

performed by the approach of whether adhesion compound of this annular polyolefine film with a 
•thickness of 0.1 -0.4mm which formed separately and was generally obtained is carried out through 
" transparence adhesives, or for this to be coated, and to dry and compound using the organic solvent 

solution of this polyolefine. 

[0031] And carrying out to one side of the near compounded plate with which the laminating of the 
transparence thin film electrode layer (5) is carried out at least may go to both sides, although 
compound is natural. Since a compounded plate can be made thinner when both sides are compounded, 
it is more lightweight, and since the compound transparence plate which is excellent in dimensional 
stability etc. is obtained, it is desirable. 

[0032] Although formation of the transparence thin film electrode layer by ITO in the case of said 
compound transparence plate etc. is performed on conditions like the above, when carrying out adhesion 
compound using the annular polyolefine film formed beforehand, it is good to form this transparence thin 
film electrode layer in the phase of this film, and for a means to carry out adhesion compound to 
perform this to a compounded plate. Since impurity gas, such as water and a residual organic solvent, is 
emitted in large quantities from this plate when carrying out sputtering after a compound plate is formed, 
this is because the sputtering itself serves as a batch production and it cannot produce [ that the 
membraneous quality of transparence thin film electrode layers, such as ITO for which it asks as a 
result, is not obtained, or ] continuously to others. To annular polyolefine, I hear that the reason for 
having explained as the above and polycarbonate plate independent fault which cannot give higher 
conductivity cannot perform sputtering, such as ITO in temperature low the heat deflection temperature 
of a polycarbonate and higher, and there is. 

[0033] In addition, although said transparence thin film electrode layer has three electrode patterns by 
the information input form of a touch panel, it is all applicable in this invention. One of the electrode 
pattern of this is the field-like pattern with which the touch and display side is also prepared in the 
whole surface, the analog form which becomes by this, the matrix method with which another comes to 
cross by the stripe-like pattern in this, and the 3rd are a field-like pattern and a stripe-like pattern, and 
they are a hybrid method which becomes by this. 

[0034] And an insulating spacer is formed in between a touch side transparent electrode (T) and display 
side transparent electrodes <D) for the switch ON/OFF actuation by touch, and, generally is performed 
about the producing method, size, an arrangement location, and quantity, and there are especially no 
conditions that are easy to regulate. However, it must be an insulator higher than the maximum height 
(Rmax) of 0.6-2.5 micrometers of the detailed irregularity in split-face-izing prepared in the 
transparence thin film electrode layer mentioned later about the magnitude of this spacer, especially 
height. Others should just maintain necessary minimum conditions so that switching operation may be 
performed smoothly. If shown in instantiation, on the transparence thin film electrode layer prepared in 
the display side, it will have 2 and height of 4-10 micrometers with a crawler bearing area of 0.001- 
0.003mm, magnitude with a pitch of 3-5mm, and spacing, and will implant by print processes, such as 
screen-stencil, using acrylic transparence hardenability resin. 

[0035] In the resistance membrane type transparence touch panel explained as mentioned above in this 
invention further The front face of a transparence thin film electrode layer (3 5) especially established in 
the upper layer by the side of a touch or/and a display is not smooth. 0.05-2 micrometers {it omits 
Following Ra) of center line averages of roughness height, It is required for 0.07-1.5 micrometers and 
the maximum height (for it to omit Following Rmax) of those to come preferably to have 0.6-2.5 
micrometers of split faces of the countless detailed irregularity which is 1-2 micrometers preferably. 
This is explained below. 

[0036] First, by being a split face in the above mentioned range, the transparency of the resistance 
membrane type transparence touch panel which will be the requisite in this invention at least which it 
originally has can also maintain visibility and abrasion resistance, and can solve the fault of the newly 



generated Newton ring at once. And visibility and abrasion resistance can also be further raised now by 
this split-face-ization. Such effectiveness is things of the above [ the split face ] obtained only after are 
especially in the range of Ra and Rmax. That is, since it is a detailed irregularity split face too much in 
4ess than 0.05 micrometers in Ra, wear-resistant improvement is also no longer found as well as it 
•becoming impossible to prevent generating of the Newton ring completely. When it exceeds 2 
micrometers, on the whole, it is checked by looking whitely, therefore it becomes impossible on the 
other hand, to maintain transparency. 

[0037] On the other hand, about Rmax, in said Ra, the height of the irregularity is specified as further 
0.6-2.5 micrometers, and even if it is [ therefore ] Ra=0.05-2micrometer, it will mean that it must be 
less than the range of Rmax=0.6-2.5micrometer. and there will be. Since the front face of a 
transparence thin film electrode layer will turn into a more detailed mat-like side if smaller than 0.6 
micrometers, it becomes impossible that is, for generating of the Newton ring to prevent completely. 
Conversely, if it exceeds 2.5 micrometers, it will be in the surface state to which higher irregularity 
towers and exists all over a Ra=2micrometer split face, and scattered reflection of the light will be 
carried out and it will worsen visibility. Furthermore, since it may become more than it, or the 
transparence thin film electrode layer by the side of a touch and a display very becomes easy to touch, 
it will not be in equivalent to the height of an insulating spacer, or the condition of having always 
touched, and the function of an insulating spacer is not achieved, and it cannot be used as a touch panel. 
[0038] Although the aforementioned split face is generally established in the front face of the 
transparence thin film electrode layer by the side of a touch (3), it may prepare this in the front face of 
the transparence thin film electrode layer by the side of a display (5), or this front face of these both 
sides. 

[0039] And although the following three can be illustrated about a means to prepare countless detailed 
irregularity (said Ra=0.05-2micrometer and Rmax=0.6-2.5micrometer), it is not specified as these. 
[0040] Size enlargement of the one approach is carried out to the split face which carries out 
embossing using the metal roll by which embossing was carried out to the transparence plate (in case of 
plastics) whole surface by the side of the transparence resin film by the side of the touch used as a 
base, or a display and which is first considered as a request. Although size enlargement of the split face 
of the crevice processed on the metal roll side here is carried out to this film or a plastic sheet side, 
generally it does not reappear as it is and size enlargement of it is carried out to it being also at a 
certain rate in a smaller split face in many cases. Therefore, although whether it is good to produce the 
crevice of the magnitude of which to a metal roll side will conduct preliminary experiment and it will 
determine to Ra=0.05-2micrometer to need and Rmax=0.6-2.5micrometer, the surface roughness of a 
metal roll side should just aim at profile Ra=0.5-4micrometer and Rmax=5-20micrometer. 
[0041] Although said embossing metal roll is generally produced by the machine, laser sculpture or 
photoengraving process, and the chemical etching method, generally the embossing conditions by this 
are as follows. Face to face is stood against this metal roll, popularity is won, a roll is formed, and rolling 
press working of sheet metal of the 20-30 degrees C [ softening temperature / of linear pressure about 
ten to 50 kg/cm, the rolling rate 2-10 m/min, a transparence resin film, or a plastic sheet ] of during 
this period is carried out through a transparence resin film or a plastic sheet to the bottom of the 
heating condition set up low. 

[0042] The second approach is approaches by coating. Generally this carries out distributed mixing of 
the silica transparence pulverized coal at transparence resin (there are many cases of acrylic resin), and 
coats the whole surface of said transparence resin film or a transparence plate (an inorganic glass plate 
or plastic sheet) with this. By the silica pulverized coal to distribute, the split face of Ra and Rmax for 
which it asks is acquired. Since Ra and Rmax can control the range with the magnitude of this 
pulverized coal, and the amount mixed to this transparence resin, optimum conditions will be decided by 
preliminary experiment. In addition, when a compound plate with said annular polyolefine performs this 
coating, it is good to perform this coating on the film of annular polyolefine, and to take the approach of 
pasting this together with adhesives etc. to a transparence plate first. 



[0043] Using the transparence base by the side of the touch by which split-face grant was carried out 
/beforehand, or a display, with a means to describe above to this, the approach of illustrating above 

carries out the laminating of a 20-55nm silicon oxide thin film layer and the transparence thin film 
• electrode layer one by one in a touch side, and carries out the laminating of the transparence thin film 
~ electrode layer by the display side. Countless detailed irregularity (Ra=0.05-2micrometer and Rmax=0.6- 

2.5micrometer) will be given to the front face of each transparence thin film electrode layer of the upper 

layer obtained as a result. 

[0044] Unlike the above, the third approach hits the embossing metal roll described above to the 
transparence thin film electrode stratification plane by the side of the touch by which the laminating 
might be carried out with the above mentioned means, or a display, carries out a direct rolling press, and 
carries out size enlargement of the countless detailed irregularity (Ra=0.05-2micrometer and Rmax=0.6- 
2.5micrometer) to this electrode layer front face. Although there is no difference as substantially as the 
case where size enlargement of the embossing conditions here etc. is carried out to the aforementioned 
transparence base, since a crack may arise in a lower layer silicon oxide layer when carrying out size 
enlargement to the transparence thin film electrode stratification plane by the side of a touch especially, 
it fully needs to be careful. It is good to take the approach of carrying out embossing to the transparent 
electrode layer by the side of a display, and making it into a desired split face from this point, when 
based on these 3rd approach. 

[0045] The approaches that it is desirable in the manufacture means of the resistance membrane type 
transparence touch panel by this invention explained above are the following two cases. 
[0046] First, one of them carries out [ aforementioned ] embossing of the whole surface of the 
transparence resin film by the side of a touch. Form a predetermined split face and then the split face is 
coated with the aforementioned perhydro polysilazane solution or the sol-Ringers injection of 
polyfunctional alkoxysilane. Decompose into a silicon dioxide respectively and a 20-55nm silicon-dioxide 
layer is formed. The touch side transparent electrode which consists of a split face (Ra=0.05- 
2micrometer and Rmax=0.6-2.5micrometer) which carried out the laminating of the transparence thin 
film electrode layers, such as ITO, to the last by sputtering, and was acquired, By ITO by sputtering etc., 
through the insulating spacer implanted in this display side transparence thin film electrode layer, 
opposite arrangement is carried out and the display side transparent electrode which prepared the 
transparence thin film electrode layer in the plate surface of an inorganic glass plate or plastics is 
obtained, in addition, about formation of the aforementioned silicon oxide thin film layer The coating 
method by the perhydro polysilazane solution or the sol-Ringer's injection of polyfunctional alkoxysilane 
What is more desirable than formation by spatter vacuum evaporation© of the silicon which added the 
conductive impurity of further others depending on the silicon dioxide or the case It is because it is easy 
to control although the split face (Ra=0.05-2micrometer and Rmax=0.6-2.5micrometer) given for Newton 
ring prevention in addition to the manifestation effectiveness of the above mentioned sense of color and 
higher transparency is formed. That is, since coating will be thickly carried out to a part for a crevice 
rather than a part for the heights of concave heights and it is buried with a coating method even if the 
amount of [ substandard ] (Rmax is influenced) crevice is, Ra and Rmax which were obtained tend to go 
into the above-mentioned range. 

[0047] Another coats one side of the transparence resin film by the side of a touch with the above 
mentioned perhydro polysilazane solution or the sol-Ringer s injection of polyfunctional alkoxysilane, and 
decomposes it into it chemically. The touch side transparent electrode which formed the 20-55nm 
silicon oxide thin film layer, carried out the spatter vacuum evaporationo of the ITO etc. on it. carried 
out the laminating of the transparence thin film electrode layer, and was obtained, On one side of an 
annular polyolefine film, the transparence resin containing said embossing or silica pulverized coal is 
coated and split-face-ized. Ra=0.05-2micrometer which carried out the spatter vacuum evaporationo of 
the ITO etc. on it, carried out the laminating of the transparence thin film electrode layer, and was 
obtained, Through the insulating spacer implanted in this display side transparent electrode side, 
opposite arrangement is carried out and the compound transparence plate which stuck the Rmax=0.6- 



2.5micrometer display side transparent electrode with the plastic sheet or the inorganic glass plate, and 
. obtained it is obtained. 
[0048] 

•[Example] Hereafter, this invention is further explained in full detail according to an example with the 
' example of a comparison. In addition, Ra as used in the field of in the text or this example, Rmax, 

transparency, abrasion resistance, and the Newton ring are measured as follows, and this expresses 

them. 

[0049] O Ra and Rmax ... It is the value measured with the surface roughness profile-and-form-tester" 
surfboard COM 570A" mold by Tokyo Seimitsu Co.. Ltd. 

[0050] O transparency ... all — light transmission [%] Tt — being shown — this — each specimen — 
JIS Based on K7105 (1981). % shows the amount of transparency with a wavelength of 300-800nm 
measured with the U-3410 mold spectrophotometer by Hitachi, Ltd Transparency will be high, so that 
this is large. 

[0051] O Abrasion resistance ... Using the touch panel produced in each example, a load (250g or 500g) 
is performed to the nib (R= 0.8mm) made from polyacetal. and both-way sliding of the homotopic by the 
side of a touch is carried out. Sliding distance is 50mm, is counted with one one way and performs this 
five to 100,000 to 200,000 times. And when becoming the count of predetermined, by the following 
approach, potential difference deltaV generated in the sliding section is measured, and it ** with applied 
voltage (5V), and is shown by % as endurance. It will excel in abrasion resistance, so that this value is 
small. The measuring method of potential difference deltaV is as follows. First, if it slides on the count of 
predetermined, the transparent electrode by the side of a touch will be removed, and this will be set to 
the measuring circuit shown in drawing 2 . And the electrical potential difference of 5V is impressed to 
the silver paste electrode Ag of both ends. And the value of Potentiometer Vc is recorded at right 
angles to the orbit 10 of pen sliding by the probe 9 prepared in + pole side of a measuring circuit 8. 
carrying out the sensing pin of the transparence thin film electrode layer front face at intervals of 1 mm. 
Since big potential difference deltaV will occur in a sliding part when the transparence thin film 
electrode layer by which the laminating is carried out is greatly worn out or a crack etc. enters by pen 
sliding, it will separate greatly from an ideal electrical-potential-difference inclination curve in case there 
is not wear or a crack. 

[0052] O Newton rings ... The touch side of the touch panel produced in each example is touched 30 

points in pinpoint at random with the nib (R= 0.8mm) made from polyacetal. It checks by viewing whether 

the rainbow-colored interference fringe in the touching point circumference occurs. 

[0053] (Example 1) Embossing of one side of a biaxial-stretching PET film roll (Tt=88.8%) with 188 

micrometers [ in thickness ] and a width of face of 350mm was carried out the following condition first. 

O Embossing metal roll ... Surface chrome plating roll O press pressure made into the split face 

(Ra=1 .9micrometer and Rmax=18.4micrometer) by laser sculpture (linear pressure) ... 35 kg/cmO press 

temperature (skin temperature of a metal roll) ... The surface roughness of the PET film plane in which 

size enlargement was carried out by 175 degrees C O ****************3 or more m/min was 

Ra=0.14micrometer and Rmax=1.18micrometer. 

[0054] Next, after making the steam which carries out roll coating of the meta xylene solution which 
dissolved 5% of the weight of perhydro polysilazane, carries out evaporation removal only of the meta 
xylene, and contains a triethylamine steam after that in the split face of said obtained embossing PET 
film contact, 5min neglect was carried out under 95 degrees C and an RH85% ambient atmosphere at the 
last. When the obtained coating stratification plane was checked by XPS (X-ray Photospectroscopy), it 
checked that it was the nearly perfect silicon-dioxide film. And the thickness of a silicon-dioxide thin 
film was about 50nm by average thickness. Moreover, by Ra=0.1 1 micrometer and Rmax=0.94micrometer, 
as compared with coating before, nebula decreased considerably and a feeling of transparence increased 
Tt=89.5%. 

[0055] Next, said obtained PET film was cut out to 120 x 100mm, all over the silicon-dioxide thin film 
layer on this film, sputtering of the ITO was carried out the following condition, and the laminating of the 



transparence thin film electrode layer was carried out. 
/0 a spatter method ... a direct-current magnetron O target ... the sintered compact O film temperature 

of ITO (indium tin oxide) ... 100 degree-CO degree of vacuum ... 2x10-3Torr (gas which mixed oxygen 
•4.5%toAr) 

~0 Injection power ... 0.8kWO membrane formation time amount ... The thickness of the ITO electrode 
thin film layer by which 5sec laminating was carried out was 25nm. Moreover, they were 
Ra=0.11 micrometer and Rmax=0.94micrometer Tt=88.1%. Hereafter, the film which carried out the 
laminating of the thin film and obtained it is called a touch side PET transparent electrode. 
[0056] On the other hand, the inorganic glass plate (Tt=91.6%) of 1.1mm in thickness and 120 x 100mm 
was prepared, sputtering of the ITO was carried out to this whole surface on said same conditions, and 
the laminating of the transparence thin film electrode layer of ITO was carried out. The thickness of the 
ITO thin film electrode layer which carried out the laminating was.26nm. and the front face was smooth 
at Tt=91.0%. This is called below a display side glass transparent electrode. 
[0057] Next, the ejection electrode with a width of face [ of 5mm ] and a thickness of about 1 0 
micrometers was formed in both the sides of the longitudinal direction of said touch side PET 
transparent electrode by screen-stencil of silver conductive paste. On the other hand, to said display 
side glass transparent electrode, UV irradiation of the photo-curing mold acrylic resin was screen- 
stenciled and carried out, and it was hardened so that a dot spacer with a height [ of 7 micrometers ] 
and a diameter of 50 micrometers might be alternately implanted in 3mm pitch. At the end, the obtained 
two electrodes were assembled as a touch panel face to face. 

[0058] About said touch panel assembled and obtained, first, after checking the existence of generating 
of Newton rings, abrasion resistance (pen sliding endurance) and sense of color were investigated. The 
result was summarized in Table 1. 
[0059] 
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[0060] (Example 2) Pretreatment by corona discharge treatment was first performed on this one side 
using the same PET film as having used in the example 1. and after carrying out roll coating of six mols 
of water, six mols of ethyl alcohol, and the sol-gel solution of 0.03 mols of hydrochloric acids that was 
comparatively alike, and mixed the whole as became to this processing side to one mol of tetra-ethoxy 
silanes and carrying out evaporation removal of the solvent by hot air drying of 70 degrees C and 30sec, 
it heated for 5 minutes at 1.5hKs) and 120 more degrees C by 100 degrees C. When the obtained 
coating layer was checked by XPS. it has checked that it was the perfect silicon-dioxide film. Moreover, 
thickness is 47nm and there was 89.8% of Tt(s). 

[0061] Next, on said obtained silicon-dioxide thin film, sputtering of the ITO was carried out on the same 
conditions as having carried out in the example 1, and the laminating of the ITO transparence thin film 



electrode layer of 24nm of thickness was carried out on the whole surface. At this time, Tt was 88.3%. 
.What was obtained here is called a touch side non-split-face PET electrode. 

[0062] On the other hand, it is an annular polyolefine film (ATON the Japan Synthetic Rubber Co., Ltd. 
make) with 0.1mm [ in thickness ]. and a width of face of 750mm. On Tt=92.5% one side Silica pulverized 
coal with a particle size of 5 micrometers The organic solvent (methyl-ethyl-ketone / ethyl-acetate / 
isopropyl alcohol 3 component mixed solvent) solution which uses as a principal component the 
photoresist acrylic monomer thru/or oligomer which made silica pulverized coal with 4 % of the weight 
and a particle size of 3 micrometers contain 2% of the weight is coated with a roll coater. Ultraviolet 
rays were irradiated and after carrying out evaporation removal of this solvent, were made to harden. 
The thickness of this obtained hardening film was 4 micrometers, and the split face was 
Ra=0.14micrometer, Rmax=1.46micrometer, and Tt=92.0%. 

[0063] Next, except making film temperature into . 130 degrees C, on the same conditions, as the PET 
film of an example 1 performed, sputtering of the ITO was carried out and the transparence thin film 
electrode layer of ITO was prepared in the whole surface. The thickness of this electrode layer of ITO 
was 30nm, and the split face was Ra=0.14micrometer and Rmax=1.46micrometer f and was Tt=89.5%. 
[0064] On the other hand, the obtained above-mentioned film was pasted up on the polycarbonate plate 
(Tt=90.0%) 1.0mm in thickness, and 120mm long [ 100mm wide and ] through the acrylic pressure 
sensitive adhesive (HJ[ by NITTO DENKO CORP. ]- 9150 W), and the compound transparence plate was 
produced. It was Tt=88.0% of the obtained transparence plate. This plate obtained here is called a 
display side split-face compound plate electrode. 

{0065] And the ejection electrode by silver conductive paste was prepared like the example 1 , on the 
other hand, the same insulating spacer was implanted in said display side split-face compound plate 
electrode like the example 1, both electrode surface was countered, and the touch panel was assembled 
so that it might become 10 micrometers in width of face of 5mm, and thickness on both the sides of the 
longitudinal direction of said touch side non-split-face PET electrode. 

[0066] It investigated about the Newton ring, abrasion resistance, and sense of color like [ touch panel / 
said / which was obtained ] the example 1, and the result was summarized in Table 1. 
[0067] (Example 1 of a comparison) (when the thickness of a silicon oxide thin film layer is out of range) 
In the example 1, except making what changed and carried out the laminating of the thickness of the 
silicon-dioxide thin film layer by perhydro polysilazane to 15nm and 70nm respectively, the transparent 
electrode by the side of a touch and a display was respectively produced on the same conditions on the 
whole surface of the split-face-ized PET film by embossing of two sheets similarly obtained on 
conditions, and it finished setting up similarly hereafter on it at 2 sets of touch panels, this — a touch 
panel 15, and a call and the touch panel according to 70nm similarly are called a touch panel 70 for the 
touch panel by 15nm silicon-dioxide thickness. The Newton ring, abrasion resistance, and sense of color 
were measured about each, and it collected into Table 1 . In addition, after carrying out the laminating of 
the 15nm silicon-dioxide thin film, the split faces of a PET film were Ra=0.13micrometer and Rmax=1.10, 
and were Ra=0.06micrometer and Rmax=0.75micrometer in the 70nm laminating similarly. 
[0068] (Example 2 of a comparison) (when split faces Ra and Rmax are out of range) 
In an example 1, in the embossing conditions performed on a PET film Except using this roll of two that 
changed the split face of a chrome plating metal roll into Ra=0.75micrometer, Rmax=12.5micrometer (it 
is called the comparison roll A below), and Ra=1.45 and Rmax=25.3micrometer <it is called the 
comparison roll B below) Embossing was carried out on the same conditions and the laminating of a 
50nm silicon oxide layer and the 25nm ITO electrode thin film layer was carried out one by one like the 
example 1 using the PET film which has two kinds of this detailed irregularity henceforth. 
[0069] The surface roughness of the ITO electrode thin film stratification plane in the case of being 
based on said comparison roll A was Ra=0.03micrometer and Rmax=0.95micrometer, and was Tt=88.7%. 
On the other hand, the surface roughness of the ITO electrode thin film stratification plane in the case 
of being based on the comparison roll B was Ra=1 .45micrometer and Rmax=4.5micrometer, and was 
Tt=88.3%. 



[0070] On the other hand, the transparent electrode by the side of a display prepared and produced the 
ItO thin film electrode layer of 25nm of thickness on the whole surface of the inorganic glass plate of 
two sheets on the same conditions as an example 1. 

-[0071] And the ejection electrode and insulating spacer by silver conductive paste were implanted in 
"each transparent electrode by the side of the aforementioned touch and a display like the example 1, 

the both electrode surface was assembled face to face, and 2 sets of touch panels were obtained. 

[0072] It measured [ each ] about the Newton ring, abrasion resistance, and sense of color by having 

used the thing based on a touch panel A and the comparison roll B for the thing based on the 

comparison roll A as the touch panel B, and collected into Table 1. 

[0073] (Example 3 of a comparison) (when it was not made a split face but is made a smooth side) 
In the example 1, embossing was not carried out to a PET film, but others carried out the laminating of 
the silicon-dioxide thin film layer and ITO transparence thin film electrode layer by. pel hydroxy 
polysilazane one by one on the same conditions, and produced the touch side transparent electrode. 
50nm and the ITO transparence thin film electrode layer of this silicon-dioxide thin film layer that 
carried out the laminating here were 25nm, and Tt was 90.2%. 

[0074] And the transparent electrode by the side of a display was produced like the example 1, 
countered with the aforementioned touch side transparent electrode, and it finished setting it up on the 
touch panel. The Newton ring and abrasion resistance were measured about this touch panel, and it 
collected into Table 1. 

[0075] (Example 4 of a comparison) (when not carrying out middle mediation of the silicon oxide thin film 
layer) 

In the example 1. except [ all ] not preparing the silicon-dioxide thin film layer by the pel hydroxy 
polysilazane which carried out the laminating to the PET film by the side of a touch, the display side 
glass transparent electrode which opposes the ITO transparent electrode by the side of a touch and 
this was produced respectively, and it finished setting up on the touch panel similarly hereafter on the 
same conditions. The Newton ring and abrasion resistance were measured and this touch panel was 
summarized into Table 1. In addition, the surface roughness of a touch side ITO thin film electrode layer 
front face was Ra=0.02micrometer and Rmax=0.34micrometer, and was Tt=87.3%. From this, it is shown 
from the case of only an ITO transparence thin film electrode layer by 20-55nm laminating of the 
silicon-dioxide thin film layer being carried out that transparency improves. 
[0076] 

[Effect of the Invention] Since this invention is constituted as aforementioned, it does the following 
effectiveness so. 

[0077] First, the transparency of the whole touch panel improves more because a silicon oxide thin film 
layer carries out middle mediation by 20-55nm of thickness. 

[0078] The Newton ring is not generated at all at the time of a touch. Consequently, a screen is legible, 
and since an alphabetic character etc. can be read correctly in a short time, informational input 
operation can be performed lightly. Moreover, since the color tone of a display is checked by looking as 
it is, mentally, I am not irritated. 

[0079] Abrasion resistance (wear of transparence thin film electrode layers, such as ITO generated 
especially by pen input operation, and generating of a crack) is improved greatly. 

[0080] Moreover, since it had the sense of color near colorlessness in the whole, the clearer and legible 
touch panel could be obtained. 



[Translation done.] 



* NOTICES * 

/Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

-I.This document has been translated by computer. So the translation may not reflect the original 
"precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the sectional view of the touch panel in this invention. 
[Drawing 2] It is a measuring circuit Fig. for a wear-resistant check. 
[Description of Notations] 

1 . Transparence Resin Film 

2. Silicon Oxide Thin Film Layer 

3. Transparence Thin Film Electrode Layer 

4. Transparence Plate 

5. Transparence Thin Film Electrode Layer 

6. Insulating Spacer 

7. Split face by countless detailed irregularity 

8. Measuring Circuit 

9. Probe 

10. Pen Sliding Orbit 

T. Touch side transparent electrode 
D. Display side transparent electrode 
Ag. silver paste electrode 



[Translation done.] 
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mmmnmm (5) ^ws^nxuax^T.T'U'-i'ffliji 

Km® (D) -e^S^iiKttgl (3, 5) Sr« 

|S]lt, W*^-^— 9" (6) £;frLTgB«SnT&<5$g 

7.7 r H , <aa<D@W^« < (i« (3, 5) <Z)«S#, 

(Ra) 0. 0 5~2ym, •f-Oft^cS^ 
(Rmax) 0. 6~2. 5 u m<Dm&<D®lB&thlZ J; 

aft® (7) &*-r*^t*i*«trft««[i«saw^ 
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tO 0 0 9] 

z>. mnz*vtz£?\z, m*?y?-rtz-Mz&yz>*v 
en ©m£#T*ss9i»iB7-f;i'A 

(1) £LT«. -mzteBZIftO . 1~0. 2mm. 
±#$3$^ (StTv T t iil&tY tf%3 8 0 %&±&t> 

^W^A. 3PU7U I/— h7-c;UA. !|?'JXW>7^ 

[ooio] -?-lt, m^mmmmy a )vj±v>kw\z. 

ti-fmW 2 0~5 5 nm, jff Jl< «3 0~5 0 nm<D zo 

*t^fi£$nTVi-5c tx\ i Tomtzji&mwBmn® 
t*^ ^ y t) iz^xmtbxmtitz 

nx t» -a iwreitseae h tc & & wmiHBiHia ic * z> as 
Tfe, 2 o nm^mxitmzmmmm<mmnmzh 

£9, fU5 5nm^iA5<!:i'77^^4LI< 

AflOB left U?£ U < fcVM*8i<i:£*. 
[0 0 1 1] gMBttfc^'TSffllSJI (2) <DMl&^& 

ne»o3-f-< >{/\z&-oTMf$.tz>?-9-j >tfmt 

ZMTjiTZZ.iitfX'ZZ. 

[0 0 12] wimzrtv? ] )>?mxi$. * 



<DS^®fii7^;PAro>tffitBttfli^i^3D^-. 

y4)\s£>zx/ivi? i )> i/gmom&mft \zttt$ v x-t 
mmzmsisWimMzmA-rzztx. &®ft<DM s && 

£ 1 0-l~l 0-3To r rSStC^Oo -tLXmmWiX 
teBoST?^* hu>JjjZlzJi^X7;rty?MM\sX, 2 
0 — 5 5 nmO^Sr^fig-r^^feTfe^o 
[0 0 13] -75, 3-r0^ftiLT^t5^ 

t h*o#«j isy+fyizzzmttr-immmmii. z-rm 
tmwmmy << ^Aroj+ffifc, u ->^if >©t« 

z®m£vxmMttmm*$k%izvtz®m) £, xe> 

3~5F--f>f, =T<< •jy'l-=r4 >if. 77U-3-T 

>£f, a-Jlo—rw >^cD758:tcJ;oT:3— r-Y 
ffi£JJiJ»#[7 = > (^JA^hUx^l/TS^) SISSWt 

-rs. *«k i o ovws^ mnm&8 o%msm<D^u 
mmmmfs.Tizfrttmtim-rzt. ->^-*f >mt 

^mzftmLX-Mittr-imizmtL, 2 0~5 5nm 

m^ottM^mzfc, mz. mxtf.-rhWKTjvu? 
#:) zftMfemmtvxmnLMm.^xtom-rz>z.tx 

[0 0 14] (Si, HiliE#'J->7-y ! >«, ^JA««M«^ 

«Tt2^ti (naa^a) T^sns^ Tte^t2tc^ 

[0 0 15] 
Ut 1 ] 

" H 

I 

Si N 

^ H HJ 

[0 0 16] 
[{t2] 
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[0017] wie# , j->5if>©»^*tt. &£<oizm 

ISU^fiH 156 0 0-2, ooot^o, 
ft* *fclXf3{fc2 C*5V>T, ^K^. 0»J*.*f, 7)1 

*)vmz «t -3 xifts nfc# g y -> 5 if > 

[0 0 18] #^fg7;un*x->7>ic<fc3\/^ 

yi F+yy"ifil'->7>, h'J^^yif;!' 
7 3 * ->S £ 3 ~ 4 <@^-&f 57J^4->y7>^= 

[0 0 19] ^LTmlB^Wf£7;Ua*->:y7>£*t 

6^;u. ffi&o. 0 3t;w)a&^i>. mzti 



z>&7)iz73r~s->7>mi*ftf&isx-mfc>r'im\zmt 

20 £*b!)>'~>=UlO- b-N- 1 0 3XtLT±rtJ$tlT^ 
[0 0 2 0] KJf 2 0 ~ 5 5 nm<Dmitdr-i MM 

mmom^mz'o^xm^vtz.i}^ $>xh'&m—-D<D 

[0021] fa. wEfitf^aaswtic^^-re, ^ 
figs $ nzmttr-i mv-mttr-i m& *> ©fi^siiw 

x (x = 1 ~ 1 . 9) Ticftl^feCT, S i O-^S i 

o, rMifr-i m&Q'bmmmtfm<fcz>££*>izoim 

[0022] iwBBrtfcer-fjfcjitt, 9y?wmwmm7 
(4) jcfcHfiBi^^^fiJbTfcj;^. fc*>3/u. utie 

[0 0 2 3] ^H. 3> -v^TtajIJS 2 0 ~ 5 5 n m© 

so ofrmizmm-rzmwmmmmm o, 5) ko^tk 
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[0024] ffifi&ffimomwmmmmm o. 5) ©j& 
-ttctt^auTi to (SHCf >^cac 

V-\Z>9\,1iMKM7>3-*:> (ATO) . Xtt. Wt 
itf&yym (F TO) . »<tffi»*7^5-»5ATH- 
¥>>?LtzmitW&i7')l5.-'yj± (AZO) ^©K-fcf 

Mfl3« & £\ F - K > ^ LsSt >b J: lr>© 

it©gft s &nmm t l t & ± 

[0 0 2 5] ^LTMteS^»^ttffiS«) ^fifc^© 

AtftUfB I TOm<»&mMttM<Dmi&- / k9-'fv v t. 
LTiWf2&#:i:£> X^7 5"J >^g«©«£tfil*3t::*f 

©H£g£l 0-1-1 0-3To r r ggd^O. fit 

[0026] iwiBais»K«a»©fflt»tti8jt*n!tev» 

*t. 10~4 0nmtt5ffl))?aSLK i-nfi^y^ 
/^^tlTiJJSftiitt (-^{Ctt2 0 0-1 KQ/s 

a.) . #*6tt. usEfftflMiiaciKiJiftauBft' 

BffccDfctfxaiDHt^ e> ft fc#3&T& •& ft* TS -5 . 
[0 0 2 7] WBf'fX^l/'f*©ai!S (4) tt, * 

A/fc'O L&<^;i<h ! b!frgT&-5©T. ffiW.tS.'&Wfotf®. 
ffl$n, tt*mfc J: -«flr«0. 5-2 

m^znzofis sios^tt. &Sfl;©,&*>£>> ftifitec: 

tfUTUU-K **tttf'Jx;*^ (-KA-PE 
[0 0 2 8] tiUR-fvZf-y? «W>«£, HfflSnT^ 



(5) 

{0 0 2 9] S#*'J*U:7f >«. I«*l/7-f»!iS 

20 #iJtl/7-f>t. /;M*;M^><hx^i/>&£*©iE3S 
f,±f$nn^ y^x" mm) rf&o. # 

[0 0 3 0] «rta*£fc:*HT, Slltttf'J*!'?* >tt 
**^*J:Ot>»^JiS'Pt[^"r*o* f «kV i . stilts 

0. 05-0. 3ram§gtL, 412:0. 5-2 
jR£9J&j&KLTWfcJP3 0. 1-0. 4mm©IS« 

[0 0 3 1] ^IT. «^l4^<K<i , bj8W»Bl««Ii 

40 (5) 3&*«ii*n4&ffl!i<D*a^««)frffiKfTi 

^. Sc^^«$:<fc0ji|<T'^^)©T. iOSIT^ 

j6tt«c«n*«*aw«*«# 6n*©Ta* u ^ - 1 

[0 0 3 2] «UE»^»W*©«^©I TO*iC«t5iS 

so fT-5©***^. -na, «6«ifc4nfc»ic^Ay^'j 
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tf^a^fticftmstiscQ-e. ^©gMits i to 
fct^ttj:*. sate. #'j*-^^-b«*J45T-©^ 

[0 0 3 3] ft, B9tSS^»l^«ffiS«, fym** 

o « ^ xfid & x x y u-r fid *> £B «c wl e> nx n s 

[0 0 3 4] *LT,'i»l»X^-*tt— JRJC^yxtta 
BJ«S (T) tr-fA^H (D) toOK 

gi^»ICOViT«— ^KfTfr tlT -5 *> *# 

l£tt5ffifflfcK*tt£iSa«IH]a©ft;*:i§!3 (Rmax) 
0. 6-2. 5Mm«fcDfc*V»*»#Tfcl:m«fc&fc 

X^'L'-f fi!HCtStt^nTVi-5jgW^«@®<D±C & 
ifeSfflO. 001—0. 0 0 3mm2. itS£ 4— 1 0 jtz 
m. tf-yx3~5mm<D^:^$tWRS^fc-pT. 72"J 

[0 0 3 5] ^±<D«fc5K!&BJ-r£ffiinlg3!!S^-;/x 
^JHC^T. *5S9frtt»;:. ^tC^-yxfiflXteX 

mm (3, 5) ©SI#¥iT*H)S< t-L«¥^I$ 
mTRatBSf) 0. 0 5-2(1111, SftKIJO. 
0 7~1. 5 /itm. -€-tf>**:i«£ (KTRmaxiK 
-T) #0. 6-2. 5(im. ff$Klil~2 wmT^ 

[0 0 3 6] SI". WBbfc«HT©ftffiT**itt: 

tttt^fc«t^b. 0r7itc^4b7c^n.-h>U>y<D^ 

^mIf2<D#ICR a iRma x cDl&SllC&oT. «b#T 



(6) 

10 

*#£n-5fc<D-C&-5. O$0R atC*3V>T«0. 05u 

[0 0 3 7]-*. Rma x KO^TttlftlffiR a<D<t* 
T*. -e-<DIHO(DB^$rJgtC0. 6~2. 5 um\Z*&'fct 
- 5fc<0T?*9v filHTiStCR a-0. 0 5 i -2/amT& " 
10 oti tnBRmax = 0. 6-2. 5 ym©©ffl« 

KitT#^<^-5. 5^«r2. 5MmSrSA-5i. Ra = 
2tfraOtI4 , l:. ±0i«^iafi;W££A/T-T£H3EbT 

&-2>*§£#*-5©T'. rS'yxfia.hxV 7.7l"(Wt<Dm 

[0 0 3 8] H5fSOfi®«, -ASKtt^yxfiQWiiWiil 
BlttSJI (3) <D*®lCtS:tf5#. ^n^T^^H 
fiHWSWSIttmSH (5) (OgBXf4^tl^B«©KS 

[0 0 3 9] ■ei/T. h(Ib2R a = 0. 0 5-2 <zm. R 
max=0. 6 — 2. 5 um©£SgC<D«&iifflIHli£b£ gStt-S 

30 [0 0 4 0] •€■©— 0<D*i£te. Stft/«£-5^<y 

KD-^<&<£-?Tx>^7.jjoxb. mw.t-?z>®m\zm 
wtz>. z.z.X'&mn-)imzmT.-znfzw&<Dfam 

•pTcfcO/j^^affi^sa^^ns^^-^vi. tot, 

i^gtf-5Ra = 0. 05~2/xm, Rmax=0. 6 

~2. 5/Ltmtc^bT. zntm<»*.zi*<rywm*:$im 

= 0. 5~4ym, Rmax = 5~20iim£@Stt 

[0041] ffizzx.>xz&mn—Mt, -mzmw.-^ 
\s-*f-wmxiz^nmtSL£<t¥xv ; ?>tfmz&^T 

^<7)ii0T-$>-5. K^ma-;nc«(i$bT§:ttD-;US: 
^f^El^l 0~50Kg/cm, n-'J> 
^lg2~l Om/mi n. ig9J8t!lg7>f ^AXti^^ 
so ^'^S©D;Mii3 2 0~3 0*Cfi<^bfeiP^ 
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// 

[0 0 4 2] --3E<D%mt, U-T-i >if\Zji^m 
SilCioTRaiRmaxtH^OilSr^X^D- 10 

d/sai«#'j*U7-<>©7w;i/Atff^:oT, ens 

{0 0 4 3] a±K«*r**i*»4. f»»Btt43n 
ntWBi" **Sl!K:«fcoT^y^-fllTtt2 0~5 5 nm 

(Dm'cT-i mmmm t mmmmmmm t ji^il. 

0. 0 5~2(im, Rm a x = 0 . 6~2. 5«m©l 

[0 0 4 4] EOlfflJSIl HSteiS^tO, iWfBbfc 

9 B J? J* M « S 1 ffi £ if § 2 L- fc x > # 7 & 51 D - )V £ $> X 
X, Mo-U>^l/XlT, ttfMiJl*B£Ra = 
0. 0 5~2«m, Rm a x = 0 . 6~2. 5«m«)i 

^(D^cao^ia^-r-sfeoT^-s. c:;rx©x>*7 

[0 0 4 5] &±fcRWb&*5BWfc±*i6jKi*l!S9I 
7 y x/t^KDSgjt^gw+xJiTS bl^#?£te:£:© 2 O 
0DJ§-&X&-2>. 

[0 0 4 6] £T. ^-CD-tPlS^-y^ffllKDjSHJ^flg^^ 40 
;PACD-B^Htfex>#7.iOItT, ffi£©ffiB£J£fiic 

X \t$> t fig 7 ^ 3 * > -> 7 > © V )V - V £ 3 - x -T 
>7*U S«r|ftHII:»Ilt2 0-5 5 nm© 

-Mittr-immzmtv, mmzz;*y?v >?iz£<o 
i TomomwmmmmmzmmLTmzR a = o. o 

5~2«m, Rm a x = 0 . 6~2. 5amCDffi®J;l9 
ft-S^yxfiiJig^mSi. X/1^^U>^ICcfc^. I TO 

W«lgm&«£t£tf£xV77V^{|JjgiWtt<i<b£, IS so 



-£fl-bX;ttfti2BbXt#-5t>©X&-5. &i5» mltS© 

te^\zm<Dmn&Ti&®z%iMLtc*^m<D7,rty?M 

miz ckSJ&jSJ: 0 bt>©«, WIBL^fe^i^J: 
Oiii^SWttcD^a^a^fC. Xi-h>U>7*l*lt 
©fe*(r#4^tl^>R a = 0. 0 5^2^111, Rmax 
= 0. 6~2. 5 tfm©ftffi^Mt5©l:a> hP- 
;i/b-^T<^£X&5<, 0*0. 3— x-OT'jS-rtJ. 
GDfig&©flg|$#J: 0 fcPflg&ttK/iK >7* 5**1-5 

JlitrttSOIf, «tefl-©GflgB# (RmaxStfit 
4) ««*oTtii*oTl/S3ftft.' #e.n^Ra<hR 
ma xtt±gfi®BCA9^>T^. 

[0 0 4 7] =b-5-t>tt, *y^ffl<BSW»re7V;UA 
©M-BfC H&IBbfc^fc HD#iJ->7lf>^X«^ 
Wflg7^n^>'->7>© > /-'l'-y>'l'^S:3-x^ >7*b 
X-ffc¥W»C$HS?bX, 2 0~5 5 nmomittr-f mWM 
mZMffcV* ^<D±IZ I TO^^/Vy^^tbXjgBJ 
&8ISffiJI£iaJlbX#fc*yxfl|jS9i«ffi£. SSfc* 

b^u ^<d±izi Tom*7>Ay2mmisTmwmm 

«<§Jf £«Jf bX#fcR a = 0. 0 5~2jtim. Rm a 
x = 0. 6~2. 5 /xm©7V77l--fi9JjgBJ3«&£ % 
7 7 Xf 7 «Xtt*f«#7 7« £SA 0 £fe1±Xf»;fc« 

mmx^— y-zitvx. ^leaLxw^fcwxfe-So 

[0 0 4 8] 

iRmax, S^tt. i*«ttStf-a-h>'J>i'H 

[0 0 4 9] OR aiRmax •••<*) ^)»^S! 
CDafflffi$^«ffli|^ 73A5 7 0 A" SX-Ste 

[0050] omwtt • • • ^mmmm i%i t t x 

^b, &Z<DfeW\Z-O^T J IS K7 1 0 5 

(19 8 1) (CgO't^X. «cSC6ttBft«fPBf«©U- 
3 4 1 OS#3tt*«tHZ«fcoTM£bfc«fi3 0 0~8 
0 0 nm©3i^ft$r%X^T. Jin^#l»@9W14« 

[0 0 5 1 ] OB#«tt • • • &WCi5^Xf£gg$*l£ 
^•>x/t^;U$:ffl^X. 7H'J7-fe^-;l/©©^>$t (R 
= 0. 8mm) ^2 5 0 gX«5 0 0 gOjDa^fTl^ 
*y^«<DHffi«£&«*lW-5. »MEfia5 0mm 
X, )tiil (sli^cA. CinS:5~ 1 0-2 QTim'fio. 
fLT, jfr«lll»fc:]tbfc6. oX^IiHB 
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rm±^tcn&.mAv^m^.L. mans. (sv> t» 

H, iB}Xtt<i:bT%T^-r. £©flfcJ«/J\Sne£. fit 

£fc-5©T, ^ftX«i7 5 y ***<fcmi£©a»«E 
[0 0 5 2] 0^3.-h>'J>^- • ' #«K*S^Tfls 
^>5fc (R = 0. 8mm) Try >?&\Z £>jJW > h W 

[0 0 5 3] *?\ 1 8 8 um. *S 3 20 

5 0mm©rig#PET7-fUD-^ (T t = 8 
8. 8%) (D>tffiS:*W*#TX>^7.ialLfco 
OXyl^^In-^- • • V— If— m$mz&r>T. R 
a= 1 . 9Mm. Rma x= 1 8. 4 Mm©ffi®<ht>;t 

O^VXffi* (&EE) • • • 3 5 Kg/cm 
07l/*iBS (#IO-;KO«Ii&S) • • • 1 7 5TC 
07 p l^Xjig • • • 3m/m i n 
«±t;:«fc-3TRJ&SftfcPET7^;WAffi<&£ffifflS 

R a = 0 . 14 Mm. Rmax=l. 18/imT$ 30 

[0 0 5 4] ^»CH5t2»e>nfcX>#XPET7w;UA 

*^t»**at:*«*-ti-fc«, *^tC9 5-C, RH8 5 
%#HaTIC5mi nttlU. »enfc3-T^>^ 
II^XPS (X-ray Photospectro 
s c o p y) Tfi'vi'L&i:^ e«^*^B6ft 

i§|g|©Jf£te. ¥^JI*T'l55 0nmt*-3fc. 



Tt = 89. 5%. R a = 0 . 1 1 Mm. Rmax = 
0 . 9 4 /imT'. 3— x-T >^WttkLT. 

[0 0 5 5] MIE»6nfcPET7-f 
OOxSfl 2 0mmi:afRU £©7^;W.A,±©— &*fc 
JR*filJi©£ffi»::» *©*fMcTITO**/*v* 

07^JUAiaa • • • loor 

OK^S • • - 2xl0-3Torr (ArJCS!^S:4. 
5%jg^Lfc*7.) 
OSAf* • • • 0. 8 kW 

oimmT% • • • 5 s e c 

mmZtltz l TOfiiIiOlftt2 5 nmT&o 
it. T t = 8 8. 1 %. R a = 0 . 11m m. R 

max = 0. 9 4(imT*ofe. &CF, SPMSrWHbT 

[0 0 5 6] J¥£ 1 . 1 mm. til 1 0 0 XtC 1 2 

0mmOiI«7^« (Tt=91. 6%) £*p{fitL. 

T. I TO©SW3HK«ffiS*«libfc. iltfc I T 
OSilllOl^ tt 2 6 n mT* 0 . Tt = 9 1. 0 

[0 0 5 7] ME^yfUPETaMtifflfif 
^©ffilM KtC, t@5mm, mZI® 1 0 Mm©K9lil 
h©^^'J->EPWJtr«tO»fiE 

iS£7Mm. 115 0 diCKy h^-f 63mmt? 

AgSrXy U->EPgiJL. *rt»SBS*LT«fl;bfc. 

[0 0 5 8] m&UfriLTTmit* y7**MZ-0^ 

[0 0 5 9] 
[SI] 
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(9) 

15 " . IP 











675 


10 75 


20^ 






0.06 


0.11 


0.16 


6 m & * < . &w 






0.06 


0.12 


0.19 


Jt 


JtttMl .. 


T^fA'* 

*1 5 




0.36 


0.70 


1.51 


& [ 


*7 0 


^_.± ... 


0.04 


o.ii 


Q.16. 




Jt«*0« 2 


>7fA'* 

A A 




0.30 


0.67 


0.99 




*7*A"* 
*B 


Ltti>3&<s pa 


0.05 


0.13 


0.18 


Dfl fi K J; SKfiL* 


Jfc«**?! 3 


is £ 


0.18 


0.36 


0.71 








0.44 


0.95 


2.03 





[0 0 6 0] <**«2) HJISWl-CfflVifcOtHCP 

2fU 7 CC, 3 0 s e cOKM£JtCJ:9i>&£lK£ 
lOOtTl. 5 h r . 5gtC 1 2 0tT5 

|gT#fe. SJIi4 7nmT. Tt«89. 8% 

too6i] wz. ffl%z'&<z>nfz—mttr'(mmme>±. 

\Z. mffiMn?ft^ttV>tm-&mzTlTO&7./*y 
:5"J>yU PJ?2 4 nm<E> I TOUSliffil^f 
SKSHILfc. -©it, Tt«88. 3 %T$>ofc. 

[0 0 6 2] — J? $ 0. 1mm. f|7 5 0mmOl 

7- h>, Tt = 92. 5%) ©itfflJC, ei5wmO 

-> U Jj'tiLMW* 4 S*% ittff 3 u m<D-> 'J 

2 «ft%^r 2#fc7fc®{fctt7 ? 'J Jl^^E/ -775M^ u 

K®{kK<7)i?*-«4 umT% ^-<DffiE«, R a = 0 . 1 
4/ira. Rmax=l. 46/izm, Tt=92. 0 %T 

[0 0 6 3] 7^;UASg£ 1 3 0t:(C-t&l^- 

ttW-ifetttC-C. 3li£e>ll«)PET7^;UAT'tT-pitO 
tlHi^lC, I TO£7./1;/:5"J >i/tt. ITO<Di§91 



3 0nmT*$0, -£-CDifiH«R a = 0 . 14(tm, Rm 
ax=l. 4 6(imt'$D. Tt=89. 5 %T*$>-d 

20 [0 0 6 4] — ff£ 1 . 0mm, #10 0mmX» 
12 0mmO#'JA-^-hfi (Tt = 9 0. 0%) 

(H*mH*5££tt£iH J - 9 1 5 0 W) J^btgf 

U ^e.njtsig«©T t =8 

8. 0 %T$>ofc. JlCT#e>n^SE«Sryw X^H 

[0 0 6 5] -€"LT. j»E^yf«*tBPETlifl) 
F(C*i5mm. 1 0 m mKftSJ: 

msm tmmizmmn^-xbizjizi&QtiiL 

fc. 

[0 0 6 6] HfltB^e.nfc^-y^/^^JC^UTfe. ^ 
^Jl i!s|^<C-i-H>U>y> IffttttfiSCO 

[0 0 6 7] (ifc&0ij 1 ) <BMfcfr-f Sift BIJI©8iJ?# 

D#US'7if>fc**-lMty^*SWi©!8JS& 1 5 
nmt T 0 nm«Atailti©£^5Mll H 

f£S8L, ^^l^^tcLT2 8iW^->5 L /^^;Hw»i^-±tf 
fc. ttl S nm^Kft^fcKJPKJ:***^*^ 
S^y^/t^H 5tV$Zfi> ^Il7 0nml:.t?>5'7 

fc. 1 5nm©2S^^fSi5«Ilf;t. 

so PET7-f;i<AOMIl Ra = 0. 13am. Rma 
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x=l. 1 0 TJ5 0 . iftl: 7 0 n mClltli. R a 
= 0. 0 6 urn, Rm a x = 0 . 7 5 ttmtSnfc. 
[0 0 6 8] (tfc&0iJ2) (MRatRmaxt*! 

1 C*5^T, PET-7^;UAf'fi : 3X>*Xj)aX 
^ft^tpT, i'DAfeot^IO-MSBS:. Ra = 
0. 75<im, Rmax=12. 5 tim (gTFJt&o- 
Jl/A tRa = l. 45, Rmax = 25. 3 p. 

- mmofam w a s *rr •& p e t 7 w ;w a * <£ o t#ijs 

[0 0 6 9] wfiBHstfiSCi— ;i^A{Cct-2>*-&<75 I TOIt 
i£|gllfB©*®fi£fcl. Ra = 0.' 0 3 Mm, Rmax 
= 0. 9 S umX-* Tt = 88. 7%T$ofc. — 
jtt55D-JUBlCi?)*'&<0 I TOttffi}$lgiJIffi<£>8ffiffl. 

R a = 1 . 4 5nm, Rmax = 4. 5jLtmT, 
Tt = 8 8. 3 %Tfeo7Co 

[0070] f-rxyHfl<©liil«- #di 20 

0iJliH-^#f'T2«CO^^57>S<D-ffi(C, Biff 
2 5 nm© I TO»gt«M«:RttTfl«U&. 
[0 0 7 1] ^-LT, WEOi'fflltf^^yHffl 

©&*©»9i«sfc:. aim 1 ^nvcs***— ^ h 

[0 0 7 2] JtSD— ;UA(cSt?< feos^y^/t^ 
[00 7 3] (Jt&0J3) (ftiS K U"T. ¥»iBK bit 

KnKft^r'f **BtJitt5 0 nm. I TOSWii^«@ 
|B2 5nmTSD, TtB90. 2%T&ofc. 
[0 0 7 4] f LT. f^X^l/^fllOgTOlB. * « 

mmi tmwuzitnL* m^o^ y^mmmmmt^m 

«>7c. 

[0 0 7 5] (Jttt«4) (*{b^r-f + 

hjsct 1 fc*t»T. * ^<m© pet7^;^ \zmmv 
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fllTOfifllWaBfi^d Ra = 0. 0 
2//m.Rmax = 0. 34/imt. Tt = 87. 3% 

t* o fc. u©uti^,' -mitw mn&mtf 2 0 ~ 

5 5 nmSl^ntV^ctT, I TOSfflfli 
[0 0 7 6] 

X\ #©<fc5&X&*£fi"t-5. 
[0 0 7 7] SE<t^-f JMMBSstfflW 20-55 

n mT^F^atS utT, ? ^/1*^£&©SWtt 

[0 0 7 8] ?-yflBfCZa-h>U >i/*<£<fE±b 

IE«l;:»E#-&-5 3 ©T-, ^©A^fbtf^S 

©s^ig^ns©-?. ,i>m&>izb^*>^*>T%>z\£tf 

[0079] wmn& m\z^>\timmz&-Dxm.>k 
tan o&<Dmwmi&nmm<D&&*>2 yytom 

[0 0 8 0] Sfc. 3:^«&Kjfi^fe!gi£;rf 
2>£o\Ztz-otz. 

[01] *SEWcfctt**y^*^©Sr®0£ Jrs TB 
[0 2] ffi^fttt^-ty ^©fc#©$i^lH]i80T&3. 

{?SF^©l»9§] 

1. ifBWJ^^A 

2. mit^mm mm 

3. jg$i$§lttffi» 
4. 

5. 

6. *gH7.^— 9" 

7. mfk<D®imwihiz&z>im 

8. 8H£@tt 

9. »» 

1 0. s<>ffiW}®l'M 

t. ^yfnawti 

D. X-f *:/l"ftt>89Mt« 

Ag. H^-X MI 
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